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摘  要 
I 










通过对上述样品的研究，从 130 份土样中分离得到了 120 株粘细菌，并从
中纯化了 83 株。  
以抗菌模型，抗氧化模型，抗肿瘤模型对上述粘细菌的发酵粗提物进行活
性筛选。生物活性测定结果显示，供测菌株中有 56 株显示出一种或几种抗菌活
性，占供测菌株的 67%；50 株显示出对 HeLa、HepG2 细胞的抗肿瘤活性，占供
测菌株的 60%；具有抗氧化活性的菌株为 16 株，占供测菌株的 19%。 
研究比较了粘细菌基因组 DNA 常规提取方法即丙酮裂解法和 CTAB 提取
法，并对其进行了改良。使之更彻底地破解粘细菌细胞壁，更彻底地去除胞外多
糖及蛋白质等杂质，为后续实验提供更高质量的粘细菌基因组 DNA。 




性的菌株的 KS 结构域和 AT 结构域。结果共有 43 株能被一种或两种引物扩增，
分别产生大小约 680bp 及 810bp 的扩增产物；其中有 39 株可以被 KS 结构域特















摘  要 
II 
类群，利用 KS 和 AT 结构域的扩增可以为粘细菌的高通量筛选提供可行的途径。 
 























































Nature products are important source of Medicine. Many important clinical 
medicine are microbial secondary metabolites. Myxobacteria have a distinguished 
advantage in the field of producing antibiotics. Many types of novel compound with 
good biological activities are found from Myxobacteria. However, the Myxobacteria  
as a microbial resource itself has not been widely investigated and used. Currently, few 
domestic laboratories can separate and purificate Myxobacteria, the strain resources 
for training are still limited .It Constraints on the mining of natural products of 
myxobacteria because of the characteristics of difficult to separatie and purificatie . 
The soil samples collected from Yunnan,Wuyi Mountains,Jiangxi,Fujian and other 
regions of China,were used as the materials in this experiment.And dung pellets of 
herbivorous animal can be used to induce many kinds of fruiting bodies of the 
Myxobacteria in different colors,size,and shapes.We isolated and purified strains 
under traditional procedure.According to the special character of Myxobacteria ,we 
designed several new purification methods,which made it easier for purification of 
Myxobacteria.  
Through studying on these samples, From 130 soil samples and barks in these 
areas, 120 Myxobaeteria strains were isolated and 83 strains of them were purified. 
Crude fermentation extraction of each stain was tested by several different 
bioactive screening programs including anti-microbial activity,anti-tumor 
activity,anti-oxidation activity.The result of the bioactive tests showed that 73 strains 
of the Myxobacteria displayed one or more than one bioactivities.56 strains （67%）
displayed anti-microbial activities on one or more than one of six indicator 
organisms.50 strains （60%）displayed anti-tumor activity on HeLa,Hep G2 cells.The 
strains with anti-oxidation activity was 16（19%）. 
The effect of two methods for extracting total DNA of Myxobaeteria which were 
Aetone isolation method,CTAB method and innovative method was compared.The 















Myxobaeteria more drastically and wipe off extracellular amylose more effective than 
by other methods which offer total DNA of higher quality for the study of molecular 
biology of Myxobacteria. 
The identification of 73 bioactive Myxobacteria strains by 16SrDNA assay and 
phylogenetic analysis indicated that the strains were distributed in 6 generas and a lot 
of the strains were Myxococcus spp.,Sorangium spp., Cystobacter spp.. 
The diversity of polyketide synthase（PKS）gene was investigated using two pairs 
of primers KS,AT,The KS and AT domain of 70 bioactive Myxobacteria were 
amplified.43 strains of them can be amplified and amplification products displayed 
680bp and 810bp DNA bands by 1 or 2 pairs of primers，respectively. 39 strains by 
primer KS,10 strains by primer AT, 6 strains can be amplified by both of the 2 
primers.The result showed the diversity of the PKS gene of these 73 Myxobacteria. 
The study on the Myxobacteria indicated Myxobacteria have antimicrobial activity 
and antitumor activity.And It’s a feasible way to provide high-throughput screening of 
myxobacteria by using KS and AT domains amplification analysis. 
 



























第一章 前  言 
1 
第一章 前  言 






































第一章 前  言 
2 
粘细菌的滑行运动是由两套独立的运动系统所完成的： A 型运动系统和 S
型运动系统[14]。其中 A 型运动是以菌落边缘的单个细胞的运动为主，而 S 型运
动则是多个细胞以菌团的形式运动为主[15]。 
粘细菌的双运动系统对于粘细菌适应复杂多变的自然环境是非常重要的。研
究表明，粘细菌的 A 型运动适于坚硬干燥的表面，而 S 型运动则适于潮湿润滑
的环境，实验室培养过程中则表现为 A 型运动在 1.5%的琼脂表面上表现明显，
















































可以产生多种活性天然产物,包括myxochromid, myxalamid, antibiotic 
myxovirescin, siderophore myxochelin ，DKxanthenes cittilin，antibiotics 
saframycin， althiomycin等[26] ，其中大部分化合物可从其他菌株分离得到。 
粘细菌次级代谢产物的另一个特征是化合物产生菌株可以产生一系列相似
性极小的化合物，如Chondromyces crocatus的一些菌株产生了一系列完全不同的
代谢产物（如：ajudazols, chondramides,chondrochlorens, crocacins, rocapeptins, and 
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